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INST RODUC TION 


The grandest of all mammals, the whales, have fascinated man 
throughout history and continue to be the subject of much specu- 
lation and research. Since the evolution of whales has involved 
both land and sea habitation, the science of cetology is essential- 
ly the study of life on earth. The men who are devoted to the 
study of whales are equally concerned with their conservation. 

Whales, dolphins and porpoises are all cetaceans, which include 
species of mammalia that are entirely aquatic, some of which are 
the largest animals that have ever lived. They are warm-blood- 
ed, breathe air, nurse their young and never come ashore except 
by accident. 

The term ‘whale’ is applied to cetaceans over 13 to 15 feet 
iong. The smaller ones are called dolphins and porpoises and 
generally there is no distinction made between the two. Tech- 
nically, the porpoises are the smallest, do not have beaks but 
are blunt-nosed and have spade-shaped teeth, whereas the dolph- 
ins usually have definite beaks and more or less conical teeth. 

Cetaceans are very old in time but their origin is unknown 
beyond the fact that they are placental mammals. Their ancest- 
ors were land dwellers and have been traced in fossil records to 
the beginning of the Age of Mammals. At some point there was 
a basic separation into three distinct lines — the toothed whales, 
Odontoceti, the baleen or whalebone whales, Mysticeti, and the 
extinct zeuglodonts, Archaeoceti — all customarily ranked as 
suborders under the single order Cetacea. However today many 
favor ordinal rank for each group. This collection of articles is 
about the order Odontoceti, the toothed cetaceans found in the 
eastern North Pacific and arctic waters. The following four fam- 
ilies are represented: Physeteridae, Ziphiidae, Delphinidae and 
Monodontidae. Apart from the sperm whale, the largest of the 
toothed cetaceans, most of them are small. 

It is believed that the toothed whale has existed for about 50 
million years. Cetaceans were known in the Stone Age. In North- 
ern Norway whale drawings on rocks by primitive man have 
been dated at about 2200 B.C. The ancient Greeks, about 2000 
b.C., were acquainted with the cetaceans. The whale and doiphin 
were used as motifs on works of art and played a part in many 
Greek legends. 

Through the process of evolution physical changes occurred 
over a period of millions of years that enabled this mammal to 
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adapt to a totally aquatic lite. What brought about this change 
is not known for sure. Now highly adapted to their life in the 
water, the cetaceans have fish-like bodies with forelimbs modified 
as paddle-shaped flippers, no external hind limbs and a powerful 
tail that has horizontal flukes at the tip. They have lost the 
coat of hair that covered their land-living ancestors and have 
only a few stiff bristles on the muzzle and lower jaw. The body 
heat is retained by a thick layer of blubber, or fat, just under 
the outer skin. The toothed whale has a slightly asymmetrical 
skull and a single nostril called the ‘‘blowhole”’ located near the 
top of the head, through which it breathes air when it surfaces. 

The toothed whales have jaws with one or more pairs of teeth 
which are not used for chewing, but only for snatching and hold- 
ing on to the food organisms which are swallowed whole. The 
beaked whales are the exception in that they have few if any 
teeth — how they catch their prey is not known. The toothed 
cetaceans feed mostly on squid, other fishes and larger aquatic 
animals, catching their prey one ata time. 

The age at which cetaceans attain sexual maturity and the 
length of the gestation periods vary, but the offspring is normal- 
ly born tail first, in a well-developed state and the birth occurs 
in the water. The single newborn is nursed. 

Cetaceans are the swiftest animals in the ocean and some 
dive often to depths greater than man has experienced. Their 
eyes are well adapted for underwater vision, but they can see 
well above water too. It is believed that all toothed cetaceans 
use echolocation of the pulse-modulation type for finding their 
way and their food. The most common sounds they make fall 
into two categories: clicks or pings,. used in echolocation and 
whistles, used in communicating. 

Knowledge of the cetaceans is limited in many ways, particu- 
larly of those not commonly exploited. More has been learned 
about the toothed whales because they are easier to keep in 
captivity. The research continues on this mammal’s structure, 
habits, behavior and remarkable adaptation to water. 

In 1971 all cetaceans in the waters under the jurisdiction of 
the State of Washington were placed under the control and man- 
agement of the Washington State Game Department. Even if a 
permit to capture a killer whale is granted by the commission, 
the law specifically requires it to assess a fee of $1,000 per 
whale except if taken for nonprofit scientific purposes. 

The editor wishes to thank those who have so generously con- 
tributed articles, three of which have appeared in Pacific Search, 
photographs and art work that have made this booklet possible. 
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DOLPHINS AND 
PORPOSESss 


FROM ROMANCE 
TO RESEARCH 


David K. and Melba C. Caldwell 


Dolphins, long regarded as good omens and friends by seamen, 
have caught the public eye in recent years. These creatures 
have been the subjects of books, news articles, films and TV 
series that range from outrageous science fiction to carefully 
documented reports. 

Despite a period of little fascination for dolphins, the present 
day resurgence probably dates from the dawn of man’s history — 
certainly for some 2500 years, for we find remarkably good iike- 
nesses of dolphins on ancient Greek coins and pottery circa 500 
B.C. Drawings that even predate these have turned up in South 
African caves — stylized dolphin renderings, one of which shows 
a man swimming nearby. Frequently these animals appear in 
the mythology of ‘“‘primitive” island races, as well as in that of 
the ancient Greeks and Romans. Almost always, the dolphins 
play the part of an ally to man. 

Although dolphins had been kept occasionally as aquarium 
specimens for almost a century, the first trained dolphin show at 
Marine Studios (now Marineland of Florida) gave rise to the 
present-day dolphin shows. When dolphins were introduced at 
Marineland in 1937, primarily the Atlantic bottlenosed dolphin, 
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Tursiops truncatus, they merely swam around the tank, but soon 
they began jumping for food and doing other simple related 
tricks. One night, as the night pumpman, Cecil M. Walker, Jr., 
(now assistant general manager at Marineland), was making 
Nis rounds, he noticea tnat one Ol ihe Gvipnins seemeG Lo De 
tossing a loose pelican feather toward him. Walker retrieved it 
and with patient coaxing developed the behavior until they were 
tossing such objects as pebbles, rubber balls and small rubber 
inner tubes back and forth. Step by step this simple behavior 
was refined into the highly trained dolphin shows now tound 
throughout the world. 

Technically there is not really much confusion between doiphins 
and porpoises, both of which occur along the Pacific coast of 
North America as well as in other places in the world, but there 
is still confusion among laymen. The real problem lies in seman- 
tics, brought about by the long-time and worldwide use of com- 
mon names in referring to these animals. There is a well-known 
fish called the dolphin. A popular game fish, one often finds it 
called mahimahi in restaurants aiong the eastern Pacific coast 
and in Hawaii. If one remembers that our dolphins are mammals 
(air breathers, bear their young alive, suckle their young and 
have hair at some stage of life) then there is no confusion be- 
tween the dolphin fish and our mammalian dolphin except in 
name. The dolphin fish’s tail lies in a vertical plane; the dolphin 
mammal’s tail lies in a horizontal plane. This alone is enough 
to quickly distinguish a true fish, with or without scales, from the 
whales, dolphins and porpoises. 

As for porpoises and. mammalian dolphins, the differences are 
not always obvious, even to the casual technical observer. Most 
people in America call dolphins ‘‘porpoises’’, as do many scien- 
tists in casual conversation. Dolphins, according to most bio- 
logists, belong to the cetacean family Delphinidae. Members of 
this group are best characterized by conical (cone-shaped) teeth, 
an obvious snout or beak that is sharply demarcated from the 
forehead and a dorsal fin that usually is hooked at the tip. Typi- 
cal eastern Pacific dolphins are the bottlenosed dolphins 
(Tursiops spp.); the spotted, spinning and long-beaked dolphins 
(Stenella spp.); the whitesided or striped dolphin and other re- 


The following page shows a female eastern Pacific whitesided 
dolphin (left) playing the protective role of ‘‘auntie’’ to a baby 
bottlenosed dolphin conceived and born at Marineland of the 
Pacific to a mother (right) from Florida. Photo by David K. Caldwell 
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lated but less well-known species from South America (Lagenor- 
hynchus spp.); the common or saddiebacKea dolphin (Delphinus 
sp.) and the white-bellied dolphin (Cephalorhynchus eutropia). 

But already we are in trouble, because although the teeth of 
the dolphins are conical, some dolphins don’t have an obvious 
snout (like the pilot whale, Globicephala sp., the grampus or 
Risso’s dolphin, Grampus griseus, the killer whale, Orcinus orca, 
the false killer whale, Pseudorca crassidens, the pygmy killer 
whale, Feresa attenuata and the broad-beaked dolphin, Pepono- 
cephala electra). Some dolphins, such as the right-whale dol- 
phin, Lissodelphis spp., have no dorsal fin at all! The rough- 
toothed dolphin, Steno bredanensis, is a fairly normal-looking 
dolphin species, but sometimes is placed in a separate family 
with members of the genera Sotalia and Sousa which also gen- 
erally go under the “dolphin” heading. There are also freshwater. 
dolphins that are quite different from their marine cousins and 
have their own set of rules. 

According to most biologists, porpoises belong to the cetacean 
family Phocoenidae. Like the many dolphins mentioned above, 
this group too is well represented in eastern Pacific waters. 
Members of this family are best characterized by having teeth 
with the crown spadelike in shape and laterally compressed 
(flattened on two opposing sides), no obvious snout and a dorsal 
fin that usually is triangular in shape like that of the dolphins, 
but not hooked or sickleshaped. In the eastern Pacific this group 
is represented by the very small harbor porpoises (Phocoena 
spp.) and the swift Dall or white-flanked porpoise (Phocoenoides 
sp.). This latter species may be one of the fastest of all cetaceans 
and is certainly one of the most beautiful. They dart away from 
the bow of a moving vessel at such a pace that they throw up a 
strong bow wave or plume of water that almost completely ob- 
scures their black and white bodies. Like dolphins, porpoises 
have their exceptions as well; there is an oriental species (Neo- 
Phocoena phocaenoides) that has no dorsal fin. 

The distinction between “whales” and ‘dolphins and _ por- 
poises” invites similar semantic problems. In general, the term 
whale seems to be applied to any large cetacean, no mattér 
what its true relationships to the other members of the group. 
Among the toothed whales (order Odontoceti), the mighty sperm 
whale (Physeter catodon) clearly deserves the designation, but 
other members of the same family (Physeteridae), the pygmy 
and dwarf sperm whales (both of the genus Kogia), are rela- 
tively small and might be mistaken for dolphins although most 
scientists agree in calling them whales, probably out of respect 
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for their huge cousin. The beaked whales (family Ziphiidae) are 
often dolphin- or porpoise-like in their body form, but because 
they are large they are also usually called whales. On the other 
hand, members of the Arctic family Monodontidae, the beluga or 
white whale (Delphinapterus leucas) and the narwhal (Monodon 
monoceros), are called whales despite their small size. 

Some of the dolphin species (family Delphinidae) mentioned 
above, even though dolphins by definition, are called killer 
whales, false killer whales and pilot whales. However, there is 
the rare species, called the pygmy killer whale, that is the size 
of a dolphin. (It probably gets its whale tag by riding the coat 
tails of its more impressive cousins with which it shares an im- 
posing set of teeth. ) 

Usually it is the size of the animal that dictates the use of 
*‘whale’’ instead of ‘‘dolphin or porpoise’’. If we try to say more, 
we get into problems: pilot whales, technically dolphins, are often 
called blackfish, or even by the very descriptive but non-orderly 
name of pothead. The only way to be sure what one means is to 
use the technical name of the animal. This name applies to only 
one kind of animal and is understood around the world. 

Although many of these various dolphins, porpoises and even 
whales might be expected in eastern Pacific waters, glimpses of 
wild cetaceans are usually just that. With little opportunity to 
clearly observe and study the fast moving mammals, we rely 
heavily on observations of captive animals. The bottlenosed dol- 
phinhas received more attention than all other dolphins and por- 
poises together, simply because it is the most widely kept spe 
cies. Furthermore, most oceanariums, including thosealong Pacific 
shores, keep the Atlantic bottlenosed dolphin in preference to 
local Pacific forms. Trainers generally believe that the Pacific 
animals, which seem to grow larger, are less readily trained. So 
while Pacific bottlenosed dolphins are often found swimming wild 
within sight of the Pacific oceanariums, and although these 
oceanariums are equipped to collect small cetaceans, the trained 
animals nevertheless come by air all the way from Florida and 
other coastal states of the southeast. Conversely, the killer 
whales and pilot whales that perform in eastern oceanariums 
have all come from the west coast despite the fact that local 
eastern waters contain both these species! 

As bottlenosed dolphins do live normally in more inshore wa- 
ters, often even in enclosed bays and marsh streams, where 
space is even more limited and depths more shallow than their 
captive environments, they adapt well to captivity. Consequently, 
it is relatively easy to keep such captive individuals healthy if 
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they are given proper attention. Births of captive bottlenosed 
dolphins, many conceived in the tanks, are relatively common. 
The grace and agility of dolphins at sea is now combined with 
the breathtaking ability of these animals to perform and their 
feats never cease to create wonder and excitement in the be- 
holders. 

Dolphins are extremely responsive to humans. They show so 
much individuality in their behavior that it is often impossible 
even for people who use them as experimental subjects to re- 
main aloof. Such behavior on the part of the dolphins, along with 
their doglike intelligence, soon tends to lead the innocent ob- 
server astray, and before he knows it he may tend to think of 
them as people. But they are not. 

To the scientific community the dolphin has always been much 
more than just another animal that can be played with and 
trained to do tricks on command. Behavioral studies of the bot- 
tlenosed dolphin have intrigued researchers for years because 
they offer potential insight into comparative studies with land 
mammals, particularly in the field of social behavior. Dolphins 
are highly social — an obviously advanced species whose an- 
cestors took tc an aquatic environment more than 45 million 
years ago. Some facets of their social behavior should show 
gross differences, indicating that wiaely different soiutions to be- 
havioral problems are workable. Conversely, this species may 
have evolved (or retained) a solution to a behavioral problem 
that bears a close similarity to a solution arrived at by compar- 
atively advanced terrestrial mammals, such as primates or 
wolves. We may then speculate that this may be the “best” or 
only solution. Field studies conducted from underwater viewing 
vehicles operated in the wild have given results similar to our 
own findings on the behavior of captive dolphins. Their behavior 
is not altered significantly — at least not in the basic principles. 

Scientists have been investigating the feasibility of the sea as 
a long-term habitat for man. It now appears that man can live 
and work underwater for several weeks, but many things are 
needed to make life easier and safer for him. One of his major 
problems is location and identification of objects, as his vision 


A baby dolphin is born. Underwater photos have been taken of 
dolphins giving birth but one such as this, taken out of water is 
extremely rare. Susumu Matsui, a feeder at the Akashi Marine 
Center in Kobe, Japan snapped the shutter just as the mother 
somersaul/ted in/abor. UPI Photo 
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becomes less effective in the underwater darkness; dolphins use 
echolocation (a kind of sonar) to solve this crucial problem. 
Another major problem is communication between human divers 
and between divers and their underwater habitat or support 
ship, because radio waves do not carry well underwater. Scien- 
tists are taking a hard look at solutions reached by dolphins 
over the millennia. 

Unfortunately, much of the recent emphasis in the popular lit- 
erature on dolphins has been directed toward the theme that 
they are “little men in wet suits’. There has been a lot of talk 
about dolphins being as smart as some men, or smarter than 
most, or that they can talk but that we humans are just too 
stupid to understand them. While some indeed have worked un- 
tethered with aquanauts in the Navy’s Sealab and similar pro- 
grams, in reality dolphins probably are just exceptionally friendly 
mammals with an intelligence now considered by most workers, 
subjectively, to be comparable to a better than average dog. 
This is as complimentary as one can be about any mammal; and 
we do not mean that dolphins are not especially well adapted for 
certain kinds of life styles and for the best utilization of their en- 
vironment, but this does not imply great intelligence. 

The considerable attention that has been given to communica- 
tion in dolphins in the past decade unfortunately has not empha- 
sized the biological aspects of communication by dolphins among 
themselves. Instead, the emphasis has been on the premise that 
dolphins can and will talk with any human that comes along who 
is willing to listen. Dolphins do communicate with other dolphins 
and precocious ones even establish non-verbal communication of 
sorts with their human attendants. But dolphins do not talk. 

In the long run all this commotion about dolphins has had a 
positive effect. Peaple have debated how smart dolphins really 
are and scientists have been provoked into studying dolphins, 
using experimental methods. As a result, a whole new field of 
mammalianresearch had developed that continues in an ever ex- 
panding surge. Because they live in a different environment and 
don’t have appendages like hands, or words to use in a true 
language, it is difficult to measure intelligence in dolphins. It is 
also difficult to measure intelligence in man, for we really don’t 
know what “intelligence”’ is. But even if we did regarding man, 
it would be difficult'to make comparative studies with dolphins. 
When we speak of “‘intelligence” in dolphins, dogs or monkeys, it 
is more a matter of subjective thinking. Our ‘‘feelings’”’ have a 
lot to do with this and for now we must limit our comparisons 
of intelligence to this very unscientific technique. 
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ao —CHOPPERS 


Victor B. Scheffer 


Mention killer whale in the Pacific Northwest and you are in 
an argument. ‘‘Vicious—bloodthirsty—eats its own weight of 
salmon in a day.” But ‘“‘magnificent—unique—harmless—an asset 
to the Northwest.”’ 

Public interest in the killer whale (Orcinus orca) was stimulat- 
ed by the capture of Moby Doll in 1964 for the Vancouver Pub- 
lic Aquarium and Namu in 1965 for a privately owned Seattle 
aquarium. 

The killer whale cruises in all months of the year through 
waters of the Northwest. It ranges, in fact, through all seas of 
the world to the very limits of polar fast-ice. No one knows its 
numbers, though for the State of Washington several hundred 
would probably be a closer guess than several thousand. 

In the North Pacific Ocean the male attains a known length of 
27.2 feet and an estimated weight of nine tons, the female a 
known length of 22.9 feet and an estimated weight of 4.5 tons. 
(Lengths up to 31 feet for males and 27 for females have been 
reported by Japanese whalemen.) The newborn calf is about 
eight feet long and weighs an estimated 400 pounds. The large 
triangular dorsal fin of the male attains a height of 5.6 feet, 
that of the female about three feet. 

The flipper or ‘‘hand”’ is broad and rounded, like a ping-pong 
paddle. In the male it may reach a length of 6.7 feet and a 
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width of four feet. The width of the tail flukes, tip to tip, in a 
large male is nine feet. 

The color pattern of the adult is striking black and white with 
some gray. The white areas on the adult are yellowish or light 
yellowish brown on the newborn. All-white individuals (albinos) 
have often been seen around Vancouver Island. 

Little is known of the breeding habits of the killer whale. From 
the evidence of the varying stages of development of fetuses in 
females taken commercially by Japanese and Soviet whalers mat- 
ing may be year-round. Nothing is known of the gestation per- 
iod, though by analogy with another large delphinid (the pilot 
whale), it may be 13 to 16 months. Only one calf is produced 
at a time. The two mammary teats are hidden in slits on the 
streamlined body far back of the navel. The killer whale is prob- 
ably polygamous. 

The penis is completely retractile and, on a 22-foot male, 
measured 3.5 feet long. A chance aerial photo by S. Takashima 
on June 22, 1957 showed two killers in copulation near the 
surface of the sea, belly-to-belly. 

The killer whale is highly social, habitually traveling in packs 
of two to 40 individuals. ‘Family togetherness” is a way of life. 
Females and young are said to stay slightly apart from the 
bachelors and bulls. Locally, the social instinct of the killer 
whale has been exploited for the purpose of capture by firing 
a 16-inch harpoon into the back of the largest male, presumably 
the group leader or “pod bull.”’ A brightly-colored float trailing 
from the harpoon allows the hutiter to follow the group for days 
or weeks. 

Ian MacAskie, a British Columbia biologist, writes that he was 
on one of three small patrol vessels in British Columbia in 1964, 
drifting quietly. Suddenly the vessels started their engines simul- 
taneously. Five killer whales popped to the surface — heads up, 
close ranked, poised for a second, like dancers in a ballet. 

Dave and Melba Caldwell, of the University of Florida Com- 
munication Sciences Laboratory, have summarized care-giving 
behavior in killer whales. A mortally wounded mother stood by 


The killer whale is shown here as it performs at the Vancouver 
Public Aquarium. /n the Puget Sound area according to the 
author, Norwegian fishermen call the killer whales ‘‘fat-choppers’’. 
They see them rush through a school of fish, porpoises or seals 
tearing out hunks of meat, then return to pick up remaining 
pleces. Photo courtesy of the Vancouver Public Aquarium 
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her dead calf, circling the body for an hour until she died, 
though she never attacked the coillector’s boat. Another female 
lingered three days near Hat Island, Puget Sound, after her calf 
was killed and a crew from Marineland of the Pacific captured a 
large female near Bellingham, but the lasso caught in the ship’s 
propeller. ‘As she struggled in the water, she emitted a high- 
pitched, penetrating vocalization. After 20 minutes the high dor- 
sal fin of a male killer whale appeared and the animal zeroed 
in on the female as if by radar... The two animals together 
charged toward the boat at high speed, veering only when they 
had approached to within five to eight feet ... then together 
charged again. This time they struck the boat.”’ The crew killed 
both whales to save the boat. 

The ability of some cetaceans to talk underwater was first 
proved in the mid-1950’s. The Royal Canadian Navy first record- 
ed killer whale sounds under water among the Queen Charlotte 
Islands in 1956. W.E. Schevill and W.A. Watkins, who studied 
the voice of Moby Doll, reported that all the sounds are clicks. 
When fast-repeated, the clicks resemble a scream. The strident 
screams are apparently used for communication — calling — and 
the separate clicks for echolocation. Some zoologists believe that 
failure of echolocation may cause killer whales to run aground 
in shallow water. Among the many stranding records is the 
mass death of 20 killers on a New Zealand beach in 1955. On- 
lookers at the disaster tried to save a few whales by heading 
them out to sea, but the whales turned back and died with their 
fellows. 

Little is known about the causes of death among killer whales. 
The first killer ever taken alive died 18 hours later; she had an 
acutely inflamed intestine, pneumonia, an old fracture of the 
lower jaw and excessive tooth wear. The maximum life span of 
the killer is at least 25 years, as indicated by growth rings on 
the roots of the teeth. 

Is the killer whale a peril to man? Roger Caras, in Dangerous 
To Man, says that “‘there has not been one single authenticated 
attack.”’ 

The story of H.G. Ponting, photographer for the Scott party 
to the South Pole in 1911, has often been told. He was standing 
on Ross Sea ice and training his camera on a group of killer 
whales. “I had got to within six feet of the edge of the ice — 
which was about a yard thick — when, to my consternation, it 
suddenly heaved up under my feet and split into fragments 
around me; whilst the eight whales, lined up side by side and al- 
most touching each other burst from under the ice and 
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‘sprouted’. Did the killers take him for a seal? We will never 
know. 

The name “killer” originated, of course, from the whale’s 
habit of taking warm-blooded prey. Its enthusiasm for the job of 
satisfying its appetite comes from a survival instinct similar to 
that of a hungry wolf in a herd of sheep — often mistaken for a 
so-called joy of killing. The killer is the largest and swiftest of 
the marine mammals that eat warm-blooded prey. Its top speed 
is about 30 land-miles per hour. J.H. Prescott, curator of Marine- 
land of the Pacific, saw a male killer leap clear of the water 
holding an adult sea lion crosswise in his jaws! The teeth are 
stout, deeply rooted and conical, numbering about 46 to 50 in 
the adult. Evidently they take quite a beating, for in old whales 
they are often worn to the gum-line, or even to a depth where 
the pulp cavity is exposed and infection sets in. 

How often the killer whale feeds is unknown. Moby Doll (actu- 
ally a male) fasted 54 days before he took food; then he ate 100 
to 200 pounds of fish daily, or four to eight percent of his body 
weight, until he died a month later. In captivity he was offered 
a choice of food and took in order of preference: salmon, lingcod, 
Pacific cod, certain rockfishes, rattish (after the spines had 
been removed) and other fishes. 

Japanese whaling captains from 1948 to 1957 recorded the 
contents of 364 killer whale stomachs with food. The remains 
were, in order of occurrence: fishes (cod, flatfishes. sardine, sa}- 
mons, tunas and other); squids and octopuses; dolphins (Dall 
and True, blue-white and finless black); whales (beaked, sei and 
pilot) and seals (harbor and ringed). Salmons were in 1.6 percent 
ot the stomachs. Soviet biologist Ivanova found “‘fish and squid”’ 
but no sea mammals in 10 stomachs from the Kuril Islands. 

The main food items, fishes and squids, are not the ones which 
fill our literature with accounts of ‘‘savage’’ attacks upon sea 
birds, seals, sea otters, porpoises and whales. Killer whales 
undoubtedly attack their marine associates very efficiently. The 
evidence comes from stomach examinations, from eye-witness 
stories and from observations of the parallel scars, spaced like 
killer whale teeth on the backs of seals and whales. The blood- 
iest stories tend to be untrue or distorted. 

D.F. Eschricht, a German zoologist of the 19th century, is 
said to have found remains of 13 common porpoises and 14 seals 
in one killer whale stomach, but when we turn to the original 
1862 account we find that the remains were fragments of skin 
and bones representing animals eaten over an unknown period 
of time. Charles Bryant, a government agent on the Fur Seal 
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Islands in the 1870’s, is supposed to have pulled 18 and 24 
Alaska fur seal pups from the stomachs of two killers, though 
the story actually originated among the harp-seal fishermen of 
the North Atlantic and was probably embellished in the re-telling. 

We are just beginning to realize the value of the killer whale 
to entertainment, education and research. Though it has no com- 
mercial value in the United States, in Asian waters it is hunted 
for its fine, clear oil, its fresh meat for human food and its scrap 
meat for fertilizer and fish bait. The Vancouver Public Aquarium 
and Sea World in San Diego have killer whales, each with a 
repertoire of tricks. The killer whale is the largest marine mam- 
mal ever held in captivity and is therefore of interest to scien- 
tists who are studying this whale’s adaptions to swimming and 
diving, its life processes and forms of communication. 


The killer whale swims beside its pool mate, the dolphin, at the 
Vancouver Public Aquarium. In captivity, the killer whale does not 
attack the dolphin. 

Photo courtesy of the Vancouver Public Aquarium 
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PAAGINARS 
Sev WAAL ES 


Rarely seen is the pygmy sperm whale (Kogia breviceps) of 
the family Physeteridae and thus a relative of the much larger 
sperm whale. Since it is only 8 to 13 feet long, it is smaller than 
some of the dolphins. It is black on the back and grayish white 
on the belly. 

This cetacean has from 9 to 15 pairs of teeth in the lower jaw 
only. Like its relative, it has a spermaceti reservoir located in 
the skull, but it does not have the blunt nose of the sperm 
whale. It has a bluntly conic snout. This toothed whale has a 
small sickle-shaped dorsal fin, small flippers and is believed to 
feed on squid. Very little is known about the pygmy sperm 
whale — it seems to be solitary or to occur in small schools, and 
can be found in the tropical and temperate waters through the 
world. 


FALSE 
KILLER W/HALES 


The false killer whale (Pseudorca crassidens) is in the same 
family Delphinidae as the killer whale. Naturalists use “‘false”’ 
to mean ‘“‘resembling”’. 

The false killer whale is all black and its dorsal fin is shorter 
than that of the killer. Males may reach a length of 18.5 feet 
and females 16.5 feet. This whale is not hunted commercially. 
False killer whales range through all temperate and tropical 
seas. A 17-footer was shot near Olympia in 1937. False killer 
whales, like pilot whales (Globicephala), are gregarious and 
occasionally run aground in groups of 200 or more. They do not 
commit suicide, but apparently fall victim to their own echo- 
locators as they draw near to shallow, unfamiliar shores. 
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SPERM 
VV/IFALES 


SOUNBERS GF THe SBESs 


Dale W. Rice 


The sperm whale (Physeter catodon) is one of the most fas- 
cinating, improbable creatures on this planet. It spends much of 
its time in the lightless depths of the sea, an environment less 
known and more inaccessible to man than outer space. Although 
many people know that the sperm whale fishery played a major 
role in world history during the 19th century, few realize that 
during the present decade exploitation of sperm whales, especial- 
ly in the North Pacific, has increased many times. 

The sperm whale is the largest of the toothed whales, Order 
Odontoceti. Male sperm whales may attain a length of 60 feet, 
but animals longer than 50 feet are scarce; females are consid- 
erably smaller, rarely exceeding about 37 feet. A 59-foot male 
weighed 58 tons. The sperm whale is easily recognized by its 
huge head, which accounts for one-fourth to one-third of its total 
length. Much of the bulk of the head is made up of the barrel- 
shaped spermaceti organ, called the ‘‘case’’ by whalers. The 
case contains the spermaceti, a clear liquid oil that hardens to a 
white paraffin-like consistency when cooled. The long, narrow 
rod-shaped lower jaw bears a row of about 25 teeth on each 
side. A few rudimentary teeth are usually present in the upper 
jaw, but they rarely show outside the gums. The sperm whale’s 
dorsal fin is low and rounded or obtuse. The tail stock, behind 
the dorsal fin, has a slightly scalloped dorsal ridge and a deep, 
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rounded ventral keel. The surface of the body is irregularly 
corrugated, giving the animal a somewhat shriveled appearance. 

Sperm whales live in all oceans of the world, from the equator 
to the edges of the north and south polar pack ice. Females 
usually remain in temperate and tropical waters between 45° N 
latitude and 45° S latitude. Although widely distributed, sperm 
whales tend to be most abundant in certain areas known as 
“grounds” to the 19th century American whalers. C.H. Town- 
send, formerly director of the New York Aquarium, examined the 
logbooks of 1665 voyages of 19th century American whaling 
vessels and plotted by month the positions where 36,908 sperm 
whales were killed. His colored charts graphically show the sea- 
sonal migrations of the sperm whales. They shift northward dur- 
ing the boreal summer, southward during the austral summer. 

Sperm whales are probably the deepest diving of all whales. 
Their carcasses have been found entangled in submarine cables 
lying on the bottom in water 620 fathoms (3720 feet) deep. 
They can remain underwater at least an hour. A large bull I 
once watched made three successive dives of 57, 62 and 50 
minutes; it remained at the surface, blowing, seven to nine min- 
utes between dives. 

The main food of sperm whales is squid, particularly the larger 
species. The stomachs of sperm whales taken off California and 
British Columbia contain mostly the large squid Moroteuthis ro- 
bustus; | have measured specimens up to 4 feet 5 inches from 
the tip of the tail to the anterior margin of the mantle and 11 
feet 4 inches to the tip of the tentacles. A 36-foot giant squid 
(Architeuthis sp.) was found in the stomach of a sperm whale 
killed off the Azores. Smaller species of squid are also eaten, 
especially by the females and young males. Besides squid, sperm 
whales eat octopuses and deepwater fishes. Off California they 
frequently take rough-scaled rattails, sablefish, brown cat sharks, 
longnose skates, lingcod, hake, rockfish and king-of-the-salmon. 
_ There is no light at the depths at which sperm whales often 
seek their food. How do they find their way and locate and cap- 
ture their food in total darkness? Like the smaller odontocetes 
that have been studied in oceanaria, sperm whales doubtless 
have a highly developed system of echolocation (sonar). Sperm 
whales almost constantly utter clicking sounds that can be de 
tected for miles with a hydrophone. These clicks are repeated at 
an average rate of about six per second. Recordings of the 
clicks on an oscilloscope show that each click is composed of 
one to nine discrete pulses of sound, each lasting less than two 
thousandths of a second. This production of multipulse clicks has 
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Whew HE, ii 
This large bull sperm whale is surfacing and ‘‘blowing”’ off 
central California. Note that the blowhole is on the left side of 
the head, a character unique to sperm whales. Photo by author 


been called ‘‘burst-pulsing”’ and has been found in no other cet- 
acean. The burst-pulse technique is frequently used in man-made 
sonar, as it is useful in distinguishing echoes in a high-noise 
field. Another feature of sperm whale clicks is “‘signature,’’ that 
is, each whale utters clicks with its own characteristic frequency 
spectrum and spacing of pulses. It has been suggested that this 
individual difference permits a sperm whale to distinguish the 
echoes of its own clicks from those of other whales. 

The skull of the sperm whale has a large crest at the rear; the 
entire skull thus somewhat resembles a Roman chariot facing 
backwards. The case, mentioned earlier, occupies much of this 
dorsal concavity. It has been suggested that the bony crest acts 
as a parabolic sound reflector and that the case, which is cover- 
ed with strong tendons, is a variable-focus acoustic lens that 
permits the whale to beam the sound waves selectively. 

Sperm whales are sociabie animals. The femates, including the 
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pregnant ones and those with nursing caives, along with the 
juvenile whales of both sexes, congregate in ‘‘nursery”’ or ‘tma- 
ternity” schools. These groups may include anywhere from about 
10 to several hundred whales. The larger congregations consist 
of separate pods of about 10 to 20 whales each, scattered over 
several square miles. The maternity schools are sometimes called 
*“*harem’’ schools — a misnomer, because there may be no adult 
male with them, or there may be several. When the males reach 
puberty, they usually leave the maternity schools and form 
small bachelor schools. The old bulls lead a solitary existence 
except when they are associating with the females. 

The female sperm whale comes into heat usually in the spring 
or early summer in temperate latitudes. The mating season off 
California is from April throtgh August. We have no data on the 
breeding season of those living near the equator. After a gesta- 
tion period of 15 months, the female gives birth to a single calf 
about 13 feet long. To nurse her calf, the mother lies on her 
side at the surface; the calf, lying parallel to its mother, takes 
her teat sideways in the angle of its jaw. The milk, which is rich 
in fat and protein, low in milk sugar, is pumped into the calf’s 
mouth by means of a muscle layer covering the mammary 
glands. The calf continues to nurse for about two years, although 
it may begin to take solid food some months before being weaned. 
After her calf is weaned, the female does not come into heat 
again until several months to over a year have elapsed. Thus 
she can bear only one calf every four to five years. Sperm 
whales do not attain sexua] maturity until they are eight or ten 
years old. They may live more than 60 years. 

Hunting of sperm whales was started in 1712 by New Eng- 
land whalers. During the following century and a half, the Amer- 
ican high-seas, open-boat, sperm whale fishery increased and 
prospered. By the early 1800's, voyages that often lasted five 
years were carrying American whalemen to every part of the 
globe. This fishery reached its zenith in the mid-19th century, 
when over 700 whaling vessels were registered in American 
ports. Smaller numbers were registered in British and other 
foreign ports. During this period, over 100,000 barrels of sperm 
oil were imported into American ports each year. This amount 
represented an annual kill of no more than about 5000 sperm 
whales the world over. The kill apparently had little effect on 
sperm whale populations. Toward the close of the 19th century, 
the fishery rapidly declined. Petroleum, discovered in 1859, rap- 
idly supnlanted sperm oil as lamp fuel and as a lubricant. The 
industry died for economic reasons, 
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In the 1860’s. the Norwegians invented the modern harpoon 
gun, which enabled them to chase the large, powerful, swift 
rorquals—particularly the blue and fin whales. This gun ushered 
in a new age of whaling. Steam or diesel-powered catcher boats, 
operating in conjunction with floating factory ships or processing 
stations on shore, were far more efficient than the old style open 
boats and hand harpoons. Although the modern fishery was 
based on rorquals and other baleen (whalebone) whales, a few 
sperm whales were also taken incidentally. Before World War II, 
the annual world catch of sperm whales rarely exceeded two 
or three thousand. 

By the 1950’s, the modern whaling industry had grown so 
large and efficient that it seriously reduced the baleen whale 
stocks upon which it depended. In the meantime, new uses had 
been discovered for sperm oil (such as in cosmetics, soap, ma- 
chine oil, etc.) and demand for it increased, so the exploitation 
of sperm whales was greatly intensified. The annual kill reached 
20,000 by 1960 and had exceeded that figure every year since. 
In 1967, 25,921 sperm whales were killed by the whaling tleets 
of the world, which consist of 250 catcher boats operating from 
16 floating factory ships and 26 shore stations. Of the total kill 
15,469 came from North Pacific waters! Soviet and Japanese 
pelagic whaling accounted for the bulk of this catch; only a few 
hundred whales were taken by United States and Canadian 
shore stations. Most of the remainder of the world catch was 
taken in the Southern Hemisphere by floating factory ships oper- 
ating in the Antarctic, South Atlantic, South Pacific and Indian 
Oceans and by shore stations in South Africa, Brazil, Chile and 
Australia. Only 745 were taken in the North Atlantic, where no 
factory ships are allowed to operate. 

Sperm whaling is regulated by the International Whaling Com- 
mission. Since sperm whales are polygamous, a large number of 
males may be killed without reducing the reproductive potential 
of the population. This situation probably accounts for the fact 
that there is yet no evidence that the sperm whale stocks are 
overexploited. But baleen whaling history shows we cannot be 
complacent about the sperm whale’s future. 


24 


a QBSCURE 
BEAKED 
VVIHALES 


Alice Seed 


The oceanic but seldom seen beaked whales, of which there are 
18 species, mostly inhabit warm and temperate seas. These 
whales of the family Ziphiidae range in length from 15 to 42 
feet and have long narrow snouts. They have no teeth in the up- 
per jaw and only one or two pairs in the lower jaw (except for 
Tasmacetus of New Zealand). In all species there are two 
grooves in the throat in the shape of a “‘V’’. The sickle-shaped 
dorsal fin is nearer the tail than the head. Like sperm whales, 
they are deep divers. They feed mainly on squid and deep sea 
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fishes and have been seen in all oceans of the world. The giant 
bottle nosed whales are highly sociable, but the goose-beaked 
whales and probably the whales of the genus Mesoplodon are 
generally solitary. 


The Baird’s beaked whale, or the giant bottle-nosed whale, 
(Berardius bairdi) is found in the northern North Pacific ocean, 
and may grow as long as 42 feet, making it the second largest 
of all toothed cetaceans. The male is slightly shorter than the 
female. Slate-gray, usually with whitish blotches on the belly and 
many light scratches on the back and flanks, this whale has a 
well defined forehead rising abruptly from the beak. The male 
has two teeth on each side of the lower jaw, while in the fe 
male, the teeth are buried in the gums. The giant bottle-nosed 
whale mates in February and gives birth in December — a 
gestation period believed to be of about 10 months. These beak- 
ed whales travel in schools of 10 to 20 individuals, surface and 
dive in unison, are alert and difficult to capture. 


Giant bottle-nosed whale—a close relative of Baird's beaked whale. 
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P & Goose-beaked 


Cuvier’s beaked whale or the goose-beaked whale, (Ziphius 
cavirostris), can be found in the warm and temperate waters of 
all oceans and has been seen off the west coast as far north as 
the Aleutian Islands. The male is slightly shorter than the fe 
male and may grow to 26 feet in length. This cetacean has a 
shorter beak than the other beaked whales. The color varies 
from tan in young animals to reddish-brown in older ones. On 
old males the head is snowy white. In the male two tusk-like 
teeth project forward at the tip of the lower jaw. The female has 
two small teeth that usually remain buried in the gums. Schools 
of Cuvier’s whales are usually fewer than a dozen. 

The Bering Sea beaked whale, or Stejneger’s beaked whale, 
(Mesoplodon stejnegeri) swims through the northern North Pac- 
ific ocean south to Oregon. Its body is blackish with a gray or 
white head and white streaks on the body surface. It may grow 
to 20 feet in length and has a small recurved dorsal fin. The 
male has one very large flattened tusk-like tooth on each side of 
the lower jaw and the female is generally toothless. Little is 
known of this species. 

Two other rare species, so similar to Stejneger’s beaked whale 
that they can be identified only be examining their skulls, have 
been reported off our west coast. The arch-beaked whale (Mesop- 
lodon carlhubbsi) has been found from southern California to 
British Columbia and the ginkgo-toothed whale (Mesoplodon 
ginkgodens) has been found in southern California. 
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BELUKHA 


ARCTIC 
V\/Tais sts 
VVHALES 


Francis H. Fay 


The belukha (Delphinapterus leucas), resident of arctic and 
subarctic seas around the pole, is one of the most abundant 
whales of the North Pacific region. However, it is among the 
least known to residents of the western United States and Cana- 
da for it does not normally venture south of Cook Inlet, Alaska 
and the Bering Sea. There, as in the rest of its circumpolar 
range, it resides mainly among the ice floes where its white 
body blends well with its surroundings. Its common name, bel- 
ukha, is Russian from the nominal form of the adjective belii 
meaning ‘“‘white’’. Russian biologists are adamant that this not 
be confused with beluga, their name for a kind of sturgeon from 
which some of the finest caviar is obtained. 

Belukhas usually travel in small groups of two to ten individu- 
als, led by a large male. Herds of up to 100 such groups are not 
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uncommon and occasionally some of about 1000 groups have 
been sighted during migrations. Population numbers are only 
vaguely known for the animals seem to be continuously on the 
move and their migration patterns and the seasonal range of 
particular herds are largely unknown. The world population 
numbers at least 100,000 and perhaps twice that many. 

The belukha is a relatively small though conspicuous whale. 
Adult males tend to be somewhat larger than the females, aver- 
aging 15 feet long and3330 pounds, whereas the females aver- 
age 12 feet and 3000 pounds. The largest male and female on 
record were 22 and 21 feet long respectively and probably 
weighed about two and a half tons each. As the name Delphin- 
apterus indicates (dolphin without a fin), these whales have no 
dorsal fin, though some have a low ridge on the back in the 
usual position of a fin. The body is robust and appears somewhat 
lumpy or muscular rather than smooth and streamlined. The 
head is relatively small and remarkably maneuverable with a 
large frontal bulge or ‘‘melon”’ and a very short snout or ‘“beak’’. 
The melon is filled with a very clear, fine oil and its shape can 
apparently be changed at will by muscular control. It is believed 
that this is done to facilitate reception of different kinds of un- 
derwater sounds for these whales, like their relatives, are partic- 
ularly sensitive to acoustical signals from any source. 

The “‘language”’ of the belukha is not yet understood, but it is 
clearly complex and important to the animal. A vocabulary of at 
least 11 different calls was recorded by W.E. Schevill and B. 
Lawrence of Woods Hole Oceanographic Institute and Harvard 
University, while monitoring the activities of these whales in the 
lower Saguenay River in Quebec. They described them as high- 
pitched resonant whistles and squeals, ticking and clucking, mew- 
ing, chirps, bell-like tones, sounds resembling an echo sounder, 
others suggesting a crowd of children shouting in the distance, 
sharp reports and trilling. These sounds are presumed to be 
used mainly in communication between whales and perhaps 
for locating their food in the murky waters where vision is of 
little use. 

Their food consists of about 100 different kinds of marine ani- 
mals including various kinds of octopuses, squids, crabs, shrimps, 
clams, snails, sand worms and a wide variety of fishes. Since 
these are all swallowed whole, the size of the animals consumed 
is limited only by the capacity of the mouth and esophagus. 
Fishes larger than about nine pounds are rarely eaten. One 
belukha was found choked to death by a 20 pound cod that it 
had attempted to swallow! Fishes such as capelin, cod, herring, 
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One of the belukha whales at the Vancouver Public Aquarium Is 
being fed by a young girl. 

Photo courtesy of the Vancouver Public Aquarium 


smelt and flounder make up the bulk of the diet in spring, sum- 
mer and fall and the little polar cod (Boreogadus saida) is be- 
lieved to be the mainstay of the belukha during the icebound 
winter. In some estuaries young salmon making their way to the 
sea are particularly sought after, but biologists have learned to 
discourage these depredations by broadcasting underwater the 
excited calls of the killer whale (Orcinus orca), number one nat- 
ural enemy of the belukha. 

Miscellaneous debris such as bark, plants, sand, stones and 
paper has been found in the stomachs of belukhas and the oc- 
casional presence of the pork worm or trichina (Trichinella 
spiralis) in their flesh suggests that they may occasionally eat 
other mammals. Recent experiments at the Arctic Health Re 
search Center in Alaska have indicated that marine mammals 
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such as the belukha might acquire this infection simply by eating 
the shrimp-like animals that have fed on an infected carcass. 
Arctic travellers and residents are cautioned not to eat the raw 
or incompletely cooked flesh of the belukha and these other 
polar mammals, for the parasitic infection (trichinosis) can cause 
serious illness and even death. 

Unlike its nearest relative, the narwhal (Monodon monocerus) 
which usually has only two teeth in the front of its mouth, one 
of which in the male, becomes a magnificent tusk, the belukha 
may have as many as 44 teeth (usually 40) evenly distributed 
in its upper and lower jaws. These first emerge when the animal 
is about one year old and are not preceded by an earlier set of 
“milk teeth’? as in most other mammals. They are gradually 
lost through injury or infection and are not replaced. Adults 
often have only eight to ten teeth on each side of the upper 
and lower jaws, usually with the greater number in the upper 
jaw. These are simple, conical teeth suitable for catching and 
holding prey, but of little use for chewing or cutting. Sharp- 
pointed in youth, they become greatly rounded and flattened by 
wear in old age. 

The stomach of the belukha is said to comprise five compart- 
ments, though only the first two are strictly comparable in struc- 
ture to the stomach of other mammals. The last three seem to 
be enlargements of the upper end of the small intestine and to 
have an absorptive, rather than digestive function. The intestine 
beyond these compartments is rather slender but amounts to 
some seven to nine times the length of the animal. There is no 
caecum at the junction of the large and small intestine. 

The time of birth varies widely in different localities, to the 
extent that the belukhas were thought to calve and mate at any 
time throughout the year. Recent investigations by Russian bio- 
logists have indicated that calving usually occurs between May 
and July and mating about two weeks later, though in a few 
localities the calves may be born as early as March or as late 
as September. The gestation period is estimated to be about 
11.5 months. The usual number of calves born is one — twins 
and triplets are rarely found. The calves are four to seven feet 
long at birth though usually about 5.5 feet, and are known to 
suckle for at least six months before weaning. Since they are 
still toothless when weaned, they are unable to capture large 
fishes and are restricted to feeding on shrimp, small fishes and 
other small animals that they can capture easily. The females 
mature rapidly and may mate for the first time when 
only two or three years old, whereas the males may not partici- 
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pate in breeding until a year or two older. As young adults, at 
the peak of their reproductive development they are capable of 
producing a calf each year, but their rate of production declines 
thereafter. The adult females whose average age is 12 years, 
produce at a rate of about two calves per three years. Females 
with calves generally stay together in herds separate from the 
adult males. The oldest belukhas on record are a male and a 
female, 40 and 32 years old respectively. 

At birth belukha calves are pale gray, becoming darker bluish 
or brownish gray by the time they are about a month old. There- 
after they become progressively lighter again with increasing 
age. These color changes are useful in estimating the age of 
individuals in a herd. Usually, they are dark gray until about 
two years old, lighter gray for the next three or four years and 
mostly white by the time they reach adulthood and full physical 
maturity at five to six years of age. However, even in adulthood © 
they retain traces of their former dark color along the trailing 
edges of the foreflippers and flukes. 

Belukhas abound along the western coasts of Alaska south to 
Bristol Bay and Cook Inlet. The most southerly record in north- 
western North America is of one sighted in Puget Sound in the 
spring of 1940. The Cook Inlet and Bristol Bay herds seem to 
remain in those areas the year round, while other herds appar- 
ently winter in central Bering Sea, moving up into the Kuskok- 
wim and Yukon Rivers in summer and through Bering Strait to 
Kotzebue Sound and even into the arctic oceans. A large herd 
is Known to Caive at the mouth oi the Mackenzie River, North- 
west Territories in June. 

Although these whales will travel in the open sea, they gen- 
erally adhere to the shallow waters of the continental shelf where 
they feed in 20 to 40 feet of water. The greatest known depth of 


a dive is about 130 feet. When feeding on or near the bottom 
the animals dive for not more than three to five minutes at a 


time, surfacing in between for only one or two seconds to 
breathe. When travelling at a steady two to tive miles per hour 
in migration, the animals usually submerge for only 30 to 40 
seconds, then surface to breathe for about one second, then sub- 
merge again and so on. A top speed of 12 to 14 miles per hour 
can be sustained for about 10 to 15 minutes when necessary, 
such as when frightened and attempting to escape from preda- 
tors. 

Belukhas are not unwilling to enter fresh water if the food 
supply warrants it. A few have been seen 900 to 1200 miles up- 
stream in some of the larger rivers that empty into the northern 
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seas. Since most of these rivers are rather muddy, contact be- 
tween members of a group or between the group and its food 
supply (usually small fishes such as smelt) is presumed to be 
maintained principally by acoustical means and perhaps also by 
taste. Russian biologists have noted that the belukha and other 
toothed whales have some unique sensory areas in their mouth 
that they think may function as highly sensitive ‘‘taste buds” 
for detecting the presence of other animals. They also note that 
this group of whales has a pair of anal glands, much like the 
scent glands of many land mammals. Since whales cannot smell 
underwater (the nasal passages are used only for breathing air), 
it is conceivable that the scent glands and the taste receptors in 
the mouth function in a kind of chemical communication that 
helps to maintain the integrity of the group or herd when in 
murky water. The effectiveness of their communications acoustic- 
ally and otherwise is often apparent to the hunters that capture 
belukhas with nets. When one animal locates a hole in the net, 
the entire group speedily escapes through it even in very mud- 
dy water. 

In northwestern North America belukhas have been taken for 
thousands of years by subsistence-hunting Eskimos, who drive 
the herds into shallow water where the animals can be easily 
speared or shot and retrieved. For the most part only the skin 
and blubber of these animals are used as food by the hunters. 
The meat and blubber are fed to their dogs. Commercial hunting 
principally with the aid of nets and weirs is common in the Sov- 
iet Union and eastern Canada. The principal products of this 
industry are heavy leather used in the production of work boots, 
shoe laces, harnesses and drive belts for machinery and meat 
that is used in prepared animal foods. In the Soviet Union the 
oil from the melon has been used for production of high quality 
lubricants, the body fat or blubber for making margarine, soap 
and salves and the intestines for high grade sausage skins. The 
industry remains small and relatively insignificant at the present 
time, but will undoubtedly grow in the future as the expanding 
population of the earth exhausts its non-renewable resources and 
becomes more dependent on the renewable animal and plant 
resources to sustain itself. 
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NARVVHALS 


SEA GOING 
LINITORNS 


OF THE NORTH 


Murray A. Newman 


The narwhal is a small Arctic whale with a spotted skin. The 
male develops a long spiral tusk which has been highly prized 
for centuries. Even though the animal itself was unknown in the 
Middle Ages, Europeans valued the tusks for imaginary medicin- 
al properties; Queen Elizabeth I is said to have considered a 
narwhal tusk to be one of her most valuable possessions. It was 
generally believed that the tusks came from mythical Unicorns, 
strange horse-like animals with a horn growing out of the fore 
head. The Chinese were familiar with narwhai ivory in ancient 
times, and used it for sword and dagger hilts. 

Narwhals were first associated with the tusks by Europeans 
when Tulpius examined a stranded specimen at the Island of May 
(British Islands) in 1648. Wormius (1655) obtained a clean skull 
from Iceland and identified the tusk as belonging to a species of 
dolphin. In 1758 the great Swedish naturaiist, Linnaeus, gave 
the animal the name Monodon monoceros. 

Narwhals belong in the family Monodontidae. They are rela- 
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tively small, pale, toothed whales living in arctic seas. The 
word “‘narwhal”’ is of Scandinavian origin, ‘nar’? meaning corpse 
and apparently referring to the grayish coloration. 

Males may reach a length of 18 feet and are slightly larger 
than femaies. A large specimen may weigh more than a ton. The 
color of the young is a dark monotone while adults become 
progressively lighter with age, developing numerous gray and 
dark brown spots. There is no hair on the skin at any stage in 
development. The head is bluntly rounded, beakless and rela- 
tively small. There is no dorsal fin— certainly an advantage to 
a species swimming around ice. Instead, there is a ridge about 
one inch high running along the back. The flippers are short, 
broad and rounded at their tips. The adult mouth is small and 
toothless. 

Most cetaceans have a very thin skin, but the narwhail has a 
thick dermis beneath the epidermis, and this can De made into 
a durable leather. The skin, containing a very high concentration 
of vitamin C, (31.8 mg per gram of skin) is a favorite food of 
Eskimos. This is an important dietary consideration for the Eski- 
mo who, living through the winter without fruit or vegetables, 
would otherwise suffer from scurvy. 

The very young have four teeth on each side of the upper 
jaw. Three of these are shed quite early while the fourth, a 
canine, transforms into a horizontal shaft. Both female and male 
adults have a pair of teeth which point forward, lying horizontal- 
ly in the bones of the upper jaw. In the female they reach a 
length of eight inches but usually do not emerge from the jaw. 
In the male the left tooth develops into a powerful six to eight 
foot long tusk, twisting spirally to the left. The enamel cap is so 
reduced that it can be found only on very young teeth, while the 
cement is so increased that it becomes the conspicuous portion 
of the shaft of the tooth. The tusk has a long canal throughout 
its length which, in a freshly killed animal, is filled with spongy 
pulp. This cavity remains open throughout the animal’s life, and 
wearing away of the crown is continuously compensated for by 
new growth from below. Breakage of the tusk admits infection to 
the pulp, potentially very serious to the animal, but a slender 
bony rod within the pulp apparently plugs the fractured tip and 
promotes healing. 

Having described this complicated spirai tusk, what is its 
function? No one really knows. Some people believe it is used in 
spearing fish for food; others think it may be used for digging in 
the bottom for food; still others think it is used in fighting or in 
defense against enemies. One scientist maintains that it is used 
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in breaking ice as it freezes over the surface, but another says 
there is no evidence for this. Most believe it is simply a second- 
ary sex characteristic analogous with the beard of a man or the 
antlers of a deer. Some say that male narwhals are careful not 
to hurt their tusks when fighting and turn their heads to one 
side to avoid breaking them. 

Narwhals are found only in arctic waters and are the most 
northern of any cetacean species. They live within the drift ice 
and are seldom found farther south than 70° north latitude. 
Once they were numerous in their circumpolar distribution. 
They are still found in the entire Arctic Ocean except the ex- 
treme north. However, they are now relatively rare in the Euras- 
ian Arctic. In Siberian seas they occur mostly far from shore. 
Most commonly found in the Western Arctic, mainly between 
Europe and America, they exist in considerable numbers on 
both sides of Greenland and in the Canadian Archipelago east 
of Boothia Peninsula. in summer they enter Smith Sound and 
the Kane Basin with drifting ice. Late in autumn they move 
south reaching Disko Bay (west coast of Greenland) in Decemb- 
er. On the east side of Greenland they are common between 
Angmagssalik and Scoresby Sound. They go as far as 75° north 
latitude on the east coast of Greenland. They are rare in the 
Beaufort Sea. 

Narwhals are said to swim rapidly, dive deep (to 200 fath- 
oms) and to remain under water for a considerable length of 
time. They are gregarious, and in the old days were found in 
vast schools in which males and females were found together. 
Not many years ago, Dr. Arthur Mansfield of the Canadian 
Fisheries Research Board reported seeing an estimated 2,000 
animals in Milne Inlet of Baffin Island. Within these large groups 
are apparently smaller groups of 6 to 20 individuals all of one 
sex. In the summer of 1825 Scoresby observed schools of 15 to 
20 males off Greenland. The animals raised their heads above 
the surface and touched each other with their tusks, as if fight 
ing. Many followed the ship and played around the rudder. Some- 
times they become trapped in the ice and a group will remain 
together, keeping a breathing hole open. Their tusks have been 
observed jutting up through these holes and have given rise to 
the theory that they are used for breaking the ice. At these 
times the animals are very vulnerable and the Eskimos slaught- 
er them. Narwhals have been encountered at the surface, ap- 
parently asleep and have been seen resting their tusks obliquely 
above the surface of an ice floe. 

Narwhals apparently mate throughout the year. Embryos of 
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all stages have been found in adult females off Greenland and 
newborn infants can be found in any season. Usually only one 
infant is born at a time, although twins are known. The length 
of the newborn whale is about 414 feet. 

The main food of narwhals is said to be cephalopod mollusks 
(probably Rossia) but fish and crustaceans have also been 
found in their stomachs. The toothless mouth is well adapted 
for catching cephalopods, but must be an awkward instrument 
for capturing fish, particularly if a long tusk is suspended above. 

Man is the chief predator, and no doubt hunting has greatly 
reduced the total number of narwhals. These interesting animals 
wilt be most certainly doomed unless the new found hunting ef- 
ficiency of the Eskimos can be curbed. The natural enemies are 
Greenland sharks, walruses, killer whales and perhaps polar 
bears. It is doubtful if any of these animals are serious preda- 
tors on the whales. Greenland sharks are sluggish in the intense- 
ly cold polar waters. Walruses probably only attack narwhals 
under unusual circumstances. Killer whales are said to have dif- 
ficulty swimming around drift ice because of their high dorsal 
fins and may not penetrate the arctic as far north as do nar- 
-whals. Polar bears are probably not fast enough swimmers to 
catch narwhals under normal conditions. 

Narwhals have never been captured and successfully exhibited 
alive. A number of narwhals move into Pond Inlet at the 
north end of Baffin Island from the Atlantic Ocean each summer 
after the ice breaks up. The Eskimos claim that the animals 
appear in three main waves — the first in early August, the 
second in late August and the third in mid-September. 

Seven animals were killed by hunters on August 7th, 1968. 
The dismembered carcasses were examined and all were ap- 
parently juveniles. At least no adult males were among them. 
The Eskimos said these were the first whales of the season. 
Later, killer whales were observed among the ice floes opposite 
the settlement. We were told that they were fairly common in 
this area, that the Eskimos feared them and believed that they 
preyed upon narwhals. 

From a boat we saw several groups of narwhals swimming 
slowly along the edge of a great field of ice in Eclipse Sound. 
When the animals became aware of the boat they swam ina 
tight group directly away from us, very close to the ice. We 
could not see any tusks. Later, a narwhal was observed remain- 
ing in one place, apparently sleeping, for half an hour or more 
at the surface. 

While most of the eight foot thick ice breaks up in July and 
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August, it continues to move back and forth with the tidal cur- 
rents and remains a great problem to boats. The break up, how- 
ever, enables narwhals to enter inlets and come close to shore. 
At Koluktoo Bay the ice was completely gone and the water 
temperature was 42° instead of the 32° at Pond Inlet. There 
were many narwhals here, as well as many ringed seals, Arctic 
charr and small shrimp-like crustaceans. Apparently the whales, 
seals and fish were all feeding on the crustaceans. Eskimos told 
us that the whales had entered the Bay the day before we had 
and might remain in the Bay for three weeks or more. 

During the expedition two specimens were autopsied and care- 
fully examined. One 13 foot 9 inch male from Pond Inlet had a 
43 inch tusk. The blubber was four inches thick in the thickest 
point and the animal as a whole was extremely fat. The stomach 
was empty except for the presence of two half-digested fish six 
or eight inches long. The small mouth was twisted to the right © 
to avoid the tusk, and we were impressed with the difficulty the 
animal must have had in capturing its food. A female autopsied 
on the shore of Eclipse Sound was 12'4 feet long and was lac- 
tating. The brain weighed five pounds. The stomach contained 
small shrimp-like crustaceans. 

The Eskimos were interested only in the skins of the narwhals. 
They would not eat the flesh. The skin was removed in strips 
to which some blubber adhered. This was boiled in chunks and 
eaten with much salt and pepper. Called ‘‘muk-tuk’’, it was soft, 
smelled quite good and tasted like some other kind of seafood, 
perhaps lobster or steamed clams. It was very rich and none of 
us felt like eating much of it. 

One general impression of the narwhal was that it was another 
wild species retreating from the aggressiveness of man. Live 
specimens can be captured, but the problems would be extreme. 
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A dead male narwhal is shown lying on the beach at Pond /nlet, 
Baffin Island. The tusk develops from the left canine tooth which 
grows out horizontally and twists spirally to the left. In olden 
times narwhal tusks were thought to have come from unicorns. 


Photo by the author 


39 


BIBLIOGRAPHY 


ALPERS, ANTONY. 1961. Dolphins: the myth and the mammal. 
Boston, Houghton Mifflin Co. 268 pp. 

CALDWELL, DAVID K. and CALDWELL, MELBA C. 1972. The world 
of the bottlenosed dolphin. Philadelphia, J. B. Lippincott Co. 
157 pp. 

MACKINTOSH, N. A. 1965. The stocks of whales. London, Fishing 
News (Books) Ltd. 232 pp. 

MATTHEWS, LEONARD HARRISON, and others. 1968. The whale. 
New York, Simon and Schuster, 287 pp. 


NORMAN, J. R. and FRASER, F. C. 1949. Field book of giant fishes. 
New York, G. P. Putnams Sons. 376 pp. 


NORRIS, KENNETH S. (ed.) 1966. Whales, dolphins and Pore 
Berkeley, University of California Press. 789 pp. 
RICE, DALE W. 1967. Cetaceans. In: Recent mammals of the One 


a synopsis of families. Sydney Anderson and J. Knox Jones 
(eds.) New York, Ronald Press. pp. 291-324. 

RICE, DALE W. and SCHEFFER, VICTOR B. 1968. A list of marine 
mammals of the world. Washington, D.C., U.S. Fish & Wildlife 
Service, Special Scientific Report. Fisheries, No. 579. 16 pp. 

SCAMMON, CHARLES M. 1874. Marine mammals of the northwest- 
ern coast of North America; together with an account of the 
American whale-fishery. San Francisco, John H. Carmany & Co. 
Reprinted 1968 In paperback. New York, Dover eee 319 
pp. 

SCHEFFER, VICTOR B. and SLIPP, J. W. 1948. The whales and 
dolphins of Washington state with a key to the cetaceans of the 
west coast of North America. Reprinted from American Midland 
Naturalist, No. 39. Notre Dame, Indiana University Press. pp. 
257-337. 

——1969. The year of the whale. New York, Charles Scribner’s Sons. 
213 pp. 

SLIJPER, EVERHARD J. 1962. Whales. Translated by A. J. Pomer- 
ans. New York, Basic Books. 475 pp. 


40 


iW _ CONTRIBUTORS 


DAVID K. CALDWELL is associate professor and head of the 

Division of Biocommunication of the Communication Sciences 

; _ Laboratory at the University of Florida and is research associate 

ait in cetology at the Flormda State Museum. MELBA C. CALDWELL 

At is research associate both in the Communication Sciences Lab- 

_ oratory and, with her husband, in marine mammalogy at the 

Natural History Museum of Los Angeles County. They have col- 

laborated on papers dealing with marine mammal biology and a 

_ book The World of the Bottlenosed Dolphin (J.B. Lippincott Com- 
_ pany, Feb. 1972.) 


FRANCIS H. FAY is a research biologist with the U.S. Public 
‘Te Health Service’s Arctic Health Research Center in Alaska, study- 
ing the ecology of animal-borne parasites and diseases since 
1955. He is a member of the U.S. Marine Mammal Council of the 
International Biological Program and has published scientific 
papers on the biology of marine mammals and birds. 


MURRAY A. NEWMAN, director of the Vancouver Public Aquari- 
um in Vancouver, B. C., studied at the University of Chicago . 
(B.Sc.), University of California, Berkeley (M.A.) and the Uni- 
versity of British Columbia (Ph.D.). He became interested in 
whales with the capture of the killer whale ‘“‘Moby Doll’ in 1964 
and has subsequently worked with white-sided dolphins, belugas 
and other killer whales on exhibit in the Aquarium. 


DALE W. RICE, a wildlife research biologist with the National 
Marine Fisheries Service (formerly the Bureau of Commercial 
Fisheries), has been in charge of the Service’s whale research 
‘program since 1959 and has served on the Scientific Committee 
of the International Whaling Commission. He was stationed at 
‘the Mdrine Mammal Biological Laboratory in Seattle until the 
whale research project was transferred to the Fishery-Ocean- 
‘ a acid Center in La Holle California. 


VICTOR B. SCHEFFER was a federal biologist for 30 years 
W ith the Marine Mammal Biological Laboratory of the Bureau of 
ce ommercial Fisheries, Seattle. He taught vertebrate zoology at 
the University of Washington and is the author of Whales and 
‘Dolphins of Washington State (out of print); Seals, Sea Lions 
and Walruses (Stanford University Press); The Year of the Seal; 


Th e Year of the Whale and The Seeing Eye. (Charles Scribner’s. 


oe in California and later taught art classes. She has een 
staft artist for Pacific Search since 1967. 


' 
pA 


eee Un 
a 


wii iid 
( 0: 1620 0329 7387 sf 


SEA OTTER: IN EASTERN NORTH PACIFIC WATERS 


BALEEN WHALES: IN EASTERN NORTH PACIFIC AND ARCTIC 
WATERS : 


SEALS, SEA LIONS, WALRUSES: IN EASTERN NORTH PACIFIC 
AND ARCTIC WATERS 


BIRDS OF PREY: ON THE PACIFIC NORTHWEST SLOPE 


Wrangel |. 
ee 


CHUKCHI SEA Point Borrow 


St. Matthews |. 
. 


0 


BERING SEA 


St. Paul t.- 
St. George I.” 


Te 
=~ _ Gee ee P *“Shumagin Is. 


OR i oases PPI 
Aleutiah~ Islands 


NoO:.RESAy Pe aa Foie O.CcCEAN 


Farallon Is.” 


San Miguel Ins 
Channel Is. 


Scommon's Lagoon 


